Structure and biochemical studies of a pseudomonad maleylpyruvate isomerase from Pseudomonas aeruginosa PAO1.
Pseudomonas aeruginosa PAO1 can utilize various aromatic hydrocarbons as a carbon source. Among the three genes involved in the gentisate pathway of P. aeruginosa, the gene product of PA2473 belongs to the ζ-class glutathione S-transferase and is predicted to be a maleylpyruvate isomerase. In this study, we determined the crystal structure of maleylpyruvate isomerase from Pseudomonas aeruginosa PAO1 (PaMPI) at a resolution of 1.8 Å. PaMPI functions as a dimer and shows the glutathione S-transferase fold. The structure comparison with other glutathione S-transferase structures enabled us to predict the glutathione cofactor binding site and suggests that PaMPI has differences in residues that make up the putative substrate binding site. Biochemical study of PaMPI showed that the protein has an MPI activity. Interestingly, unlike the reported glutathione S-transferases so far, the purified PaMPI showed isomerase activity without the addition of the reduced glutathione, although the protein showed much higher activity when the glutathione cofactor was added to the reaction mixture. Taken together, our studies reveal that the gene product of PA2473 functions as a maleylpyruvate isomerase and might be involved in the gentisate pathway.